Insights into the role of DNA methylation in murine embryonic stem cells using a modified tetracycline-inducible gene expression system.
Murine embryonic stem (ES) cells are pluripotent cells derived from the inner cell mass of the mouse blastocyst. Their ability to differentiate into diverse cell types in vitro has served well as a model of early embryonic developmental processes. A powerful strategy for studying the role of key genes during this time is to be able to regulate their expression in a dose-dependent manner. Here, we outline our experience of applying the "tetracycline-inducible system" to study gene function during ES cell differentiation and describe a number of key modifications designed to overcome the central problem of transgene silencing. Finally, we demonstrate how this approach can yield insights into the role of DNA methylation during ES cell differentiation by studying the function of two genes: DNMT3A, involved in the de novo methylation of cytosine bases, and MBD2b, a methyl-dependent co-repressor and putative cytosine demethylase.